The present paper reports an application of the Theory of Planned Behaviour (TPB) to the prediction of road-crossing intentions among adolescents. In addition, the sufficiency of the TPB was assessed by examining the additional predictive utility of moral norms, anticipated affect and self-identity. A sample of 1833 adolescents completed a questionnaire containing a scenario depicting a potentially hazardous roadcrossing behaviour, followed by items measuring the TPB constructs, moral norms, anticipated affect and self-identity. Regression analyses revealed that the TPB was able to explain 25% of the variance in road-crossing intentions, over and above the influence of age and gender, with perceived behavioural control emerging as the strongest predictor. The additional variables were found to increase the predictive utility of the TPB. The results have a number of theoretical and practical implications. In particular, interventions should focus on perceptions of control in order to encourage safer road-crossing behaviour among adolescents.
Introduction
Pedestrian accidents represent the single, biggest accidental killer of children and adolescents in Britain. (Avery and Jackson, 1993) In 1997 alone, over 18 000 children were involved in pedestrian accidents in the UK (Department of Transport, 1998) . Moreover, 10-15 year olds have the highest pedestrian injury rates of any age group (Ward et al., 1994) and one child in 15 is injured in a road traffic accident before his or her 16th birthday (Jones, 1990) . Against this backdrop, research has attempted to identify some of the factors that are associated with child pedestrian injuries and a review by Tight has highlighted a number of commonalities in child pedestrian injuries (Tight, 1996) . First, child pedestrian injuries typically peak between 8.00 a.m. and 9.00 a.m. in the morning, and again between 3.00 p.m. and 6.00 p.m. in the afternoon. These times coincide with the journey to and from school. In fact, Grayson reports that during school term time 50% of child pedestrian injuries occur between the hours of 4.00 p.m. and 5.00 p.m. (Grayson, 1975) . Second, the majority of child pedestrian injuries occur on urban roads (Southwell et al., 1990) and within a quarter of a mile of the child's home (Grayson, 1975) . Third, most pedestrian injuries occur when the child is alone (72%) or with other children (25%) (Tight, 1996) . Fourth, boys are twice as likely than girls to be injured as a pedestrian (Pless et al., 1989) , which may reflect the greater freedom afforded to boys and their greater tendency to play in the street. Fifth, child pedestrian injuries peak around the age of 12 years; a time that coincides with the transition into secondary school (Lynam and Harland, 1992) . Sixth, the majority of pedestrian injuries occur when the child is intent on crossing the road (Southwell et al., 1990) .
A number of researchers have reported that
at Pennsylvania State University on February 20, 2013 http://her.oxfordjournals.org/ Downloaded from many children do not have the requisite perceptual or cognitive skills to cross the road safely (Avery and Jackson, 1993; Demetre and Gaffin, 1994) . For example, in a study by Whitebread and Neilson, children were presented with a series of tasks to test their pedestrian skills (Whitebread and Neilson, 1996) . Children under the age of 8 years were found to have little or no understanding of what constituted a safe place to cross the road or whether it was safe to cross the road in sight of oncoming traffic. However, Whitebread and Neilson noted that the majority of older children (i.e. 8-11 year olds) in their study performed well on the tasks and therefore had acquired the skills necessary to cross the road safely (Whitebread and Neilson, 1996) . This implies that among children in the 10-15 year age range (i.e. adolescents), it is not the lack of perceptual or cognitive skills, but rather the failure to deploy these skills that contributes to the increased vulnerability of adolescent pedestrians. Therefore, in order to help reduce the level of pedestrian injuries among this age group a greater understanding of their road-crossing behaviour and decisions is required. As highlighted above, accident research has shown that adolescent pedestrian injuries occur, in the main, on journeys to and from school, when the adolescent is crossing the road away from a facility. Together these findings suggest that it would be useful to identify the motivational determinants which lead to the 'risky' decisions that appear to increase young people's vulnerability to injury. Such information is likely to add to our understanding of the road traffic injuries among adolescent pedestrians. One model of decision making that may be usefully employed in this context is the Theory of Planned Behaviour (TPB) (Ajzen, 1988 (Ajzen, , 1991 . According to the TPB, the proximal determinant of behaviour is the individual's intention to perform the behaviour. Intention is in turn determined by three constructs. (1) The individual's overall positive or negative evaluation of the behaviour (i.e. attitude), which is determined by behavioural beliefs focusing on the perceived likelihood that the behaviour will lead to salient outcomes weighted by an evaluation of the outcomes. (2) The perceived 268 social pressure from important others to perform or not perform the behaviour (i.e. subjective norm). Subjective norms are determined by the perceived social pressure from salient referents to perform the behaviour weighted by the individual's motivation to comply with the referents. (3) The individual's perception of the ease or difficulty of performing the behaviour (i.e. perceived behavioural control). Perceptions of control are based on a consideration of the perceived power of salient control factors to inhibit or facilitate performance of the behaviour and their perceived frequency of occurrence. According to the TPB, adolescents who decide to cross the road in a relatively risky manner are more likely to evaluate such behaviour in a positive light, believe that important others would approve of the behaviour and perceive the behaviour to be easy to perform.
The TPB has been successfully applied to a wide range of health-related behaviours among adults [see (Conner and Armitage, 1998; Sutton, 1998; Armitage and Conner, 2001) ] and adolescents [e.g. (Rise and Wilhelmsen, 1998; O'Callaghan et al., 1999; Berg et al., 2000; Hagger et al., 2001) ]. These applications have included a number of road safety-related behaviours among car drivers, cyclists and pedestrians. Considering car drivers, Parker et al. presented drivers with scenarios depicting four driving violations (i.e. speeding, drink-driving, close following, risky overtaking) followed by items measuring the main constructs of the TPB (Parker et al., 1992) . The TPB was able to explain between 23 and 47% of the variance in intentions to commit the driving violations with the attitude, subjective norm and perceived behavioural control constructs all emerging as significant predictors. Turning to cyclists, Quine et al. found that the TPB was able to explain 34% of the variance in intentions to wear a safety helmet and 43% of the variance in reported safety helmet use at 1-month follow-up among a sample of 11-to 18-year-old schoolboys (Quine et al., 1998) . Subjective norm and perceived behavioural control emerged as the most important predictors of intention, with intention and perceived behavioural control predicting safety helmet use at follow-up.
Finally, Evans and Norman (Evans and Norman, 1998) used a similar methodology to that employed by Parker et al. (Parker et al., 1992) to examine the motivational determinants of adults' roadcrossing decisions. Respondents were presented with three potentially dangerous road-crossing scenarios (e.g. crossing a busy dual carriageway) followed by items measuring the TPB constructs. The TPB was able to explain between 37 and 49% of the variance in road-crossing intentions, with all three components of the TPB emerging as significant predictors in two of the three scenarios.
One of the attractions of the TPB is that it provides a relatively parsimonious model of the proximal determinants of individuals' decisions (i.e. intentions). However, a number of researchers have proposed that further variables should be added to the model to increase its predictive utility (Conner and Armitage, 1998) . In fact, Ajzen [(Ajzen, 1991), p. 199] has conceded that:
...the theory of planned behaviour is, in principle, open to the inclusion of additional predictors if it can be shown that they capture a significant proportion of the variance in intention or behaviour after the theory's current variables have been taken into account.
In relation to adolescents' road-crossing decisions, there are a number of variables that may be usefully added to the TPB. First, a distinction has been made between the subjective norm construct which refers to the perception of social pressure to perform or not perform a behaviour and personal or moral norms that tap the individual's perception of the moral correctness or incorrectness of performing the behaviour (Ajzen, 1991; Manstead, 2000) . Thus, moral norms focus on feelings of personal responsibility for performing or not performing a behaviour and, as such, may be an additional form of normative pressure. Conner and Armitage report that the addition of moral norms typically leads to a small, but significant, increase in the amount of variance explained in intention (Conner and Armitage, 1998) . Second, a number of researchers have highlighted the importance of anticipated affective reactions  Van der Pligt and de Vries, 1998). For example, Richard et al. report that anticipated affect was predictive of intentions to engage in a range of behaviours (e.g. using soft drugs) over and above the influence of the TPB variables (Richard et al., 1996) . Third, self-identity (i.e. the labels individuals use to describe themselves) may also predict intentions (Biddle et al., 1987; Charng et al., 1988) . For example, Sparks and Shepherd found that individuals who held a strong selfidentity as a 'green consumer' were more likely to intend to consume organic vegetables (Sparks and Shepherd, 1992 ). This effect was over and above the influence of the TPB variables, although Conner and Armitage report that on average selfidentity only explains an additional 1% of the variance in intention (Conner and Armitage, 1998) .
Few studies have examined the additional predictive utility of the above variables in relation to road safety-related behaviours. Parker et al. tested an extended version of the TPB that included moral norms and anticipated affect to examine intentions to commit three different motorway driving violations . Moral norms and anticipated affect explained an additional 11-15% of the variance in intentions, with both variables making significant contributions to the final regression equation. Evans and Norman's study on adult pedestrians' road-crossing decisions included a self-identity measure that focused on the individual's perception of himself or herself as a 'safe pedestrian' (Evans and Norman, 1998) . This measure made a significant additional contribution to the prediction of intention in two of the three scenarios. However, the amount of additional variance explained was modest, ranging between 1 and 3%.
The main aim of the present study was to apply the TPB to the prediction of adolescents' roadcrossing decisions. In line with previous research on road safety-related behaviour (Parker et al., 1992 Evans and Norman, 1998) , respondents were presented with a scenario depicting a potentially hazardous road-crossing behaviour, followed by items measuring the TPB variables. The scenario described the target person engaging in a road- crossing behaviour corresponding to the conditions under which the majority of adolescent pedestrian injuries occur, i.e. on a journey home from school (Tight, 1996) , intentionally crossing the road (Southwell et al., 1990) away from a road-crossing facility (Avery and Jackson, 1983 ). An additional aim was to test the sufficiency of the TPB by examining the additional predictive utility of moral norms, anticipated affect and self-identity. Finally, given that both age and gender have been related to pedestrian injuries (Pless et al., 1989; Lynam and Harland, 1992) , the influence of these variables was also considered.
Method

Respondents and procedure
All 23 local authority comprehensive (i.e. secondary) schools in the County of West Glamorgan, Wales were invited to participate in the study, of which 16 agreed to take part in the research. Pupils from Years 7, 8 and 9 (i.e. 11-14 year olds) in these schools were recruited into the study, and a sample of 1833 schoolchildren (962 males, 871 females) (mean age ϭ 12.09, SD ϭ 0.86) was obtained. In each school, the first author introduced the broad aims of the research and explained the format of the questionnaire prior to the pupils completing the questionnaire in their classroom under the supervision of their class teacher. Pupils were instructed that their participation was voluntary and were reassured that their questionnaire responses would be anonymous. No pupils declined to complete the questionnaire. The first author remained in the classroom while the questionnaires were completed in order to answer any queries and to assist pupils as required. The questionnaire took approximately 20 min to complete.
Scenario
The questionnaire outlined a potentially hazardous road-crossing behaviour. The scenario was written in the second person singular to encourage respondents to imagine themselves in the scenario described. The scenario was as follows: 1 You are on your way home from school. It is cold and getting dark very quickly, so you are hurrying home. About halfway from home you have to cross a busy road. There is a crossing further down the road, but that will take you a lot longer to get home because you will then have to walk back up on the other side. You step out onto the road. You cannot see any vehicles coming. Taking a chance, you run across the road.
Measures
After reading the scenario, respondents were asked to complete a series of items based on the TPB and the additional variables following a similar format to that employed in previous studies on road safety-related decisions (Parker et al., 1992 Evans and Norman, 1998) . In line with Ajzen and Fishbein's recommendations, a pilot study was conducted with 61 schoolchildren in order to generate the modal salient behavioural, normative and control beliefs for the questionnaire (Ajzen and Fishbein, 1980) . All items were followed by seven-point response scales, with descriptive labels to aid comprehension.
Behavioural intention was measured using two items. Respondents were asked to indicate how likely it was that they would cross the road (1) as depicted in the scenario and (2) if they came across a similar situation in the next few weeks (e.g. 'If you really were the person in the description, how likely is it that you would take a chance and run across the road?') (scored -3 'very unlikely' to ϩ3 'very likely'). The mean of the two items was used as a measure of behavioural intention (α ϭ 0.85). Attitude was measured using a belief-based measure. Respondents were presented with four behavioural beliefs, i.e. 'My taking a chance and running across the road would...get me home faster, be easier, get me run over, get me killed or injured'. The strength of each belief was assessed using response scales ranging from 'very unlikely' (-3) to 'very likely' (ϩ3). For each belief there was a corresponding outcome evaluation item (e.g. 'Getting home faster would be...bad/good') (scored -3 to ϩ3). The products of these ratings were averaged to produce a belief-based measure of attitude. Subjective norm was also measured using a belief-based measure. Four referents were used: i.e. my friends, my parents, the police and the drivers/motorists. Respondents were asked to indicate the likelihood that each referent would want them to cross the road as depicted (e.g. 'My friends would think I should take a chance and run across the road') (scored -3 'very unlikely' to ϩ3 'very likely'), and whether they were motivated to comply with their wishes (e.g. 'I generally like to cross the road in a way that my friends think I should') (scored 1 'not at all' to 7 'a great deal'). The products of these ratings were averaged to produce a belief-based measure of subjective norm. The pilot interviews indicated that there was a considerable overlap between the content of the control beliefs and behavioural beliefs. As a result, three items were used to provide a direct measure of perceived behavioural control: i.e. 'If I were the person in this description, I think taking a chance and running across the road would be...difficult/easy', 'If I were the person in this description, I think not taking a chance and running across the road would be...difficult/easy' and 'It would be mainly up to me whether or not I took a chance and ran across the road' ('strongly agree'-'strongly disagree'). However, subsequent analyses revealed that it was not possible to create a reliable scale with these items. As a result, only one item, asking how difficult or easy it would be to cross the road, scored -3 to ϩ3, was used a measure of perceived behavioural control.
Anticipated affect was measured using two items focusing on anticipated feelings after having crossed the road as depicted in the scenario, i.e. 'My taking a chance and running across the road would...make me feel big, make me feel good' (scored -3 'disagree strongly' to ϩ3 'agree strongly'). The mean of the two items was used as a measure of anticipated affect (α ϭ 0.79). The mean of two items was used as a measure of moral norms: i.e. 'It would be quite wrong for me to take a chance and run across the road' and 'I shouldn't really take a chance and run across the road' (scored -3 'disagree strongly' to ϩ3 'agree strongly') (α ϭ 0.63). Finally, the extent to which 271 the respondents saw themselves as safe pedestrians was measured using two items: i.e. 'I like to think of myself as someone who always thinks carefully about how to cross the road' and 'I like to think of myself as a careful pedestrian' (scored -3 'disagree strongly' to ϩ3 'agree strongly'). The mean of the two items was used as a measure of self-identity (α ϭ 0.85).
Results
Descriptive findings
The means, SDs and correlations between the study variables are presented in Table I . Inspection of the means indicates that respondents held a slightly negative intention to cross the road as depicted in the scenario, held a negative attitude towards the behaviour, felt that the behaviour would attract social disapproval, perceived it to be relatively difficult to perform, did not anticipate experiencing positive emotions following the behaviour and felt that it would be wrong to perform the behaviour.
All of the study variables were found to correlate with intention to cross the road as depicted in the scenario, with perceived behavioural control and self-identity emerging as the strongest correlates of intention. Thus, intention to cross the road as depicted in the scenario was positively associated with attitude, subjective norm, perceived behavioural control and anticipated affect, and negatively associated with moral norms and self-identity. In addition, older and male respondents were also more likely to have strong intentions.
Predicting road-crossing intentions
A hierarchical linear regression analysis was used to predict intention. The independent variables were entered in three blocks: (1) age and gender, (2) attitude, subjective norm and perceived behavioural control, and (3) anticipated affect, moral norms and self-identity. In this way it was possible to assess the predictive utility of the TPB constructs and the additional predictive utility of the additional variables after controlling for the influence of age and gender (see Table II ). All rs P Ͻ 0.001 except a NS, b P Ͻ 0.05, c P Ͻ 0.01.
Table II. Hierarchical regression analysis: predicting roadcrossing intentions
Step/variable β (Step 1) β (
Step 2) β (Step 3) Age and gender were able to explain 6% of the variance in intention (F ϭ 57.74, d.f. ϭ 2,1813, P Ͻ 0.001), with both variables emerging as significant independent predictors. The TPB was able to explain an additional 25% of the variance in intention to cross the road (∆R 2 ϭ 0.25, ∆F ϭ 219.95, P Ͻ 0.001), with attitude, subjective norm and perceived behavioural control all emerging as significant independent predictors along with age and gender. Together these variables were able to explain 31% of the variance in intention (F ϭ 163.45, d.f. ϭ 5,1810, P Ͻ 0.001). Entering the additional variables produced a further significant increment in the amount of variance explained (∆R 2 ϭ 0.06, ∆F ϭ 61.28, P Ͻ 0.001), with anticipated affect and self-identity emerging as significant independent predictors along with the 272 three TPB variables and age. Together the variables under consideration were able to explain 37% of the variance in intention (F ϭ 135.32, d.f. ϭ 8,1807, P Ͻ 0.001).
Discussion
The present study sought to apply the TPB to the prediction of adolescents' road-crossing decisions in response to a potentially hazardous road-crossing scenario. The TPB was able to explain 25% of the variance in road-crossing intentions, after controlling for the influence of age and gender, with all three components of the TPB emerging as significant independent predictors. Thus, those adolescents who intended to cross the road in a potentially hazardous manner were more likely to evaluate such behaviour positively, to believe that important referents would approve of the behaviour and to perceive the behaviour as being easy to perform. The present findings therefore confirm the utility of the TPB in relation to road safety research (Parker et al., 1992 Evans and Norman, 1998; Quine et al., 1998) . It is noteworthy that the perceived behavioural control component emerged as the strongest predictor of adolescents' road-crossing intentions. Similar findings have been reported by Evans and Norman in relation to the road-crossing decisions of adults (Evans and Norman, 1998) .
A number of researchers have suggested that the predictive utility of the TPB may be augmented by the inclusion of a range of additional predictors.
In the present study, three such variables were considered, i.e. moral norms, anticipated affect and self-identity. The addition of these variables to the TPB led to a significant increment in the amount of variance explained in intention. However, of the three variables, only anticipated affect and self-identity made significant contributions to the regression equation. Similar findings have been reported in previous studies on road safety-related behaviours. Evans and Norman found that a measure of self-identity produced significant increments in the amounts of variance explained in adults' road-crossing intentions (Evans and Norman, 1998) , and Parker et al. reported significant increments for moral norms and anticipated affect in relation to intentions to commit motorway driving violations . Together these findings question the sufficiency of the TPB to predict road safety-related decisions. However, the amount of additional variance explained by these variables is typically modest and, as a result, it is necessary to weigh the additional predictive utility afforded by these variables against the relative parsimony of the TPB. Moreover, there are a number of issues that warrant further attention for each of the additional variables considered here.
Moral norms were found to be unrelated to roadcrossing intentions in the present study, thus failing to support the claim that they may represent an independent form of normative pressure (Ajzen, 1991; Manstead, 2000) . It may be the case that the independent influence of moral norms is reserved for those behaviours that have a clear moral or ethical dimension (Beck and Ajzen, 1991) . Manstead has argued that it is theoretically possible to differentiate between moral norms and the TPB constructs (Manstead, 2000) , although Conner and Armitage have reported moderate average correlations between moral norms and both the attitude (r ϩ ϭ 0.49) and subjective norm (r ϩ ϭ 0.34) constructs of the TPB (Conner and Armitage, 1998) . In the present study, moral norms were found to correlate significantly with attitude (r ϭ -0.20, P Ͻ 0.001) and subjective norm (r ϭ -0.33, P Ͻ 0.001), although in a subsequent factor analysis the behavioural belief, normative belief 273 and moral norm items were found to load onto separate factors.
Anticipated affect emerged as a significant independent predictor of road-crossing intentions in the present study, thus confirming the importance of affective reactions in the prediction of health and safety-related behaviours. A number of researchers Van der Pligt and de Vries, 1998) have argued that the TPB fails to tap affective influences and that measures of anticipated affect should be added to the TPB, especially when the consequences of performing or not performing a behaviour are affect laden. However, Conner and Armitage suggest that anticipated affective reactions may be covered by the behavioural beliefs component of the TPB (Conner and Armitage, 1998) . In other words, anticipated affective reactions can be conceptualized as potential consequences of performing a behaviour. Nevertheless, traditional methods for eliciting behavioural beliefs typically fail to tap such affective consequences Van der Pligt and de Vries, 1998) . In the present study, the elicitation procedure used in the pilot study to identify modal salient beliefs failed to elicit any affective consequences of performing the roadcrossing behaviour depicted in the scenario, as has also been reported by Parker et al. in their study of motorway driving violations . Moreover, a subsequent factor analysis revealed that the behavioural belief and anticipated affect items loaded onto separate factors. It remains for future theoretical and empirical work to determine whether measures of anticipated affect should be added to the TPB, as in the present study, or whether current elicitation procedures need to be modified to encourage the generation of affective outcomes.
Self-identity also emerged as a significant independent predictor of adolescents' road-crossing intentions in the present study, in line with Evans and Norman's study with adult pedestrians (Evans and Norman, 1998) . Thus, those pedestrians who described themselves as 'safe pedestrians' were less likely to intend to cross the road as depicted in the scenario. Sparks has questioned the extent to which self-identity may be simply operating as a proxy measure for past behaviour (Sparks, 1994) . For example, in relation to exercise, engaging in frequent exercise may lead an individual to form a self-identity in which exercising is a salient component. However, a number of studies have found that the relationship between self-identity and intention remains when past behaviour is controlled for (Sparks and Shepherd, 1992; Theodorakis, 1994; Terry et al., 1999) . It is also possible that the relationship between self-identity and intention may be moderated by past behaviour. Given that self-identity is, in part, based on past behaviour, it follows that one's self-identity in a particular domain will become stronger, and more predictive of intentions, as experience with the behaviour increases (Charng et al., 1988) . In the present context, given that road-crossing is a frequently performed behaviour, one would expect self-identity to be predictive of road-crossing intentions. However, formal tests of this moderation hypothesis have produced mixed results (Charng et al., 1988; Conner and McMillan, 1999; Terry et al., 1999) . More work is therefore required to establish the nature of the relationship between self-identity and past behaviour.
The present study has a number of limitations that should be noted. First, a number of the extended TPB variables were measured with twoitem scales. While the internal reliabilities of these scales were satisfactory, the use of multi-item scales would be preferable, although this has to be balanced against increasing the length of the questionnaire to be completed by adolescent respondents. Moreover, it is worth noting that the anticipated affect measure used in the present study would benefit from the inclusion of further items as it only focused on two, positive, anticipated emotions that attempted to tap into the 'thrill' of crossing the road in a potentially dangerous manner. It is likely that other, negative, emotions are likely to be experienced following risky road-crossing behaviour such as fear and worry. Second, it was not possible to construct a reliable scale for the perceived behavioural control construct. Other researchers have noted similar diffi-274 culties [e.g. Sutton et al., 1999) ]. Nevertheless, the single item used to measure perceived behavioural control (i.e. easy-difficult) has been used frequently in previous studies and was found to be the strongest predictor of roadcrossing intentions in the present study. Moreover, Parker et al. reported that such an easy-difficult item correlated significantly with a belief-based measure of perceived behavioural control in their study on motorway driving violations .
Third, the dependent variable in the present study was intention in response to a road-crossing scenario. Scenarios in which the respondent is depicted committing the risky behaviour are typically used in applications of the TPB to road safety behaviour [e.g. (Parker et al., 1992 Evans and Norman, 1998) ], as directly asking respondents to report their intention to perform such risky behaviours may lead to under-reporting due to social desirability effects. However, it is possible that changes in the wording of the scenario may produce different findings, although in the present study a manipulation in which the respondent was depicted as being alone versus with friends had little effect on strength of the extended TPB variables or on their relationships with intention. It is also possible to question the extent to which responses to such scenarios may reflect actual road-crossing behaviour. Evans and Norman have argued that individuals may have tendencies to make typically safe or unsafe road-crossing decisions that are supported and reinforced by their beliefs (Evans and Norman, 1998) . As a result, responses to scenarios may reflect typical roadcrossing behaviour, and a number of studies have provided support for the link between such intentions and typical road safety-related behaviour. For example, Parker found significant correlations between car drivers' intentions to speed when presented with a speeding scenario and observations of their speed along three sections of a road (Parker, 1997) . Evans has also reported a significant correlation between road-crossing intentions and performance on a simulated road-crossing task among 12 year olds (Evans, 1999) . Furthermore, Norman and Evans reported that schoolchildren who had previously been involved in a road traffic accident as a pedestrian were more likely to intend to cross the road in the manner depicted in potentially hazardous scenarios (Norman and Evans, 1996) . These findings, together with the results of meta-analyses that suggest strong intentionbehaviour relations across a range of behaviours (Sutton, 1998) , provide support for a link between individuals' responses to scenarios and their typical road safety behaviour.
The present study has a number of practical implications. The extended TPB was found to be predictive of adolescents' road-crossing intentions and, as such, may provide an appropriate framework for the development of interventions to encourage safer road-crossing behaviour among adolescents (Fishbein, 1993; Hardeman et al., 2002) . For example, the TPB has been used to develop a theory-based intervention that has been found to change attitudes and intentions towards drink-driving, and towards being a passenger of a drink-driver, among 14-to 15-year-old students (Queensland Drink Driving Project, 1990 ) and to also reduce the incidence of drink-driving passenger behaviour at 3-year follow-up (Sheehan et al., 1996) . Similarly, Quine et al. (Quine et al., 2001) used the results of an earlier study (Quine et al., 1998) to identify the key beliefs that were predictive of cycle helmet use intentions and behaviour among school-age cyclists. These beliefs were then incorporated into a booklet, containing a series of persuasive messages, which was found to lead to increased cycle helmet use at 5-month follow-up.
In the present study, perceived behavioural control was found to be the strongest predictor of intention, suggesting that interventions should target perceptions of the ease or difficulty of crossing the road in potentially hazardous situations vis-à-vis using road-crossing facilities. Perceptions of control are seen to be based on both internal (e.g. skills, self-efficacy) and external (e.g. opportunities, constraints) factors (Ajzen, 1991) . Thus, engineering interventions may focus on external factors such as the road layout in order to make it more difficult to cross the road in potentially dangerous 275 situations. However, research has shown that such an approach can be counterproductive. For example, while remedial engineering work at accident blackspots may reduce the number of accidents at the original site it may also lead to an increase in the number of accidents in the surrounding area (Ebbecke and Shuster, 1977; Boyle and Wright, 1984) . As a result, it may be more profitable to invest in educational interventions that make adolescents more aware of the difficulty of crossing the road in potentially dangerous situations (i.e. reduce perceptions of control). Such an approach has been followed by Evans and Norman (Evans and Norman, 2002 ) in a pilot intervention in which members of a school drama class were invited to develop a short drama piece on road safety awareness. The class was presented with the main findings of the present study and instructed to incorporate the information into the drama piece, thereby encouraging active processing of the material (Petty and Cacioppo, 1986) . Encouragingly, at the end of the project the class members were found to be less likely to intend to cross the road in a potentially dangerous manner (as depicted in a scenario) and more likely to believe that doing so would be difficult. Further work is required to develop and evaluate theory-based interventions to encourage safer road-crossing behaviour given the continuing vulnerability of adolescent pedestrians (Department of Transport, 1998) and the lack of road safety education in secondary schools in the UK (Singh and Spear, 1989) . Note 1. A further manipulation was included in the study. The scenario was also written depicting the target person crossing the road with his/her friends. Half the respondents read the scenario with the target person depicted as being alone, whereas the other half read the scenario with the target person depicted as being with friends. Responses to these two scenario descriptions were first compared using a series of t-tests. Only one significant difference was found with the 'alone' description attracting more social disapproval (t ϭ 2.83, d.f. ϭ 1825, P Ͻ 0.01). A moderated regression analysis was conducted in order to examine whether the type of description moderated the relationships between the extended TPB and road-crossing intentions (Baron and at Pennsylvania State University on February 20, 2013
http://her.oxfordjournals.org/ Downloaded from Kenny, 1981) . Separate regression analyses were conducted for each type of description and the unstandardized regression coefficients were compared (Cohen and Cohen, 1983) . No reliable differences were found between the unstandardized regression coefficients obtained in each regression analysis, thereby indicating that the type of description (i.e. alone or with friends) failed to have a moderating effect on the relationships between the TPB and additional variables and intentions to cross the road. As a result, subsequent analyses are reported for combined datasets.
